Problem Statement. To determine whether a common peer assessment instrument can assess competencies across internal medicine, pediatrics, and psychiatry specialties. Method. A common 36 item peer survey assessed psychiatry (n ϭ 101), pediatrics (n ϭ 100), and internal medicine (n ϭ 103) specialists. Cronbach's alpha and generalizability analysis were used to assess reliability and factor analysis to address validity. Results. A total of 2,306 (94.8% response rate) surveys were analyzed. The Cronbach's alpha coefficient was .98. The generalizabililty coefficient (mean of 7.6 raters) produced an Ep 2 ϭ .83. Four factors emerged with a similar pattern of relative importance for pediatricians and internal medicine specialists whose first factor was patient management. Communication was the first factor for psychiatrists. Conclusions. Reliability and generalizability coefficient data suggest that using the instrument across specialties is appropriate, and differences in factors confirm the instrument's ability to discriminate for specialty differences providing evidence of validity.
The value of peer feedback to assess and inform physicians about a broad range of competencies has been well established. [1] [2] [3] [4] [5] [6] [7] Interest in tools to assess peer performance has gained momentum recently as part of worldwide interest in improving patient safety 2, 8 and the need to develop tools to assess ACGME competencies in the United States. 2, 6, 8 Licensing authorities, 1, 2, 7, 8 professional organizations, 6 and health care facilities 4 have adopted peer feedback as part of quality improvement 1, 2 and maintenance of certification programs. 6 Peer feedback has been shown to be useful in assessing communication skills, interpersonal skills, collegiality, medical expertise, and the ability to continually learn and improve practice patterns, 2, 3, 8 competencies that medical organizations and the public believe need attention. 9, 10 Studies show that questionnaire-based assessment by peers can be reliable, valid, and demonstrate good psychometric properties. 1,2,4 -7 They are feasible, with most structured so that ten or fewer peers assess a physician, a number that the generalizability coefficient data suggest produces an acceptable Ep 2 (i.e., Ͼ .7). 1, 2, 5, 8 From a learning and change perspective, physicians do make changes in their practices in response to this feedback. 2, 6, 8, 11 The development and testing of reliable, valid, and feasible instruments is resource intensive. Careful attention has to be paid to instrument psychometrics as well as to the collegial and democratic processes used to develop, disseminate, and communicate the program with physicians who will be assessed and assess. Clear objectives for the program; procedures for collecting, handling, and reporting data; as well as clarity about the repercussions that might result from suboptimal performance assessment must be clearly articulated. 8 Peer review provokes anxiety, and physician perception of the value of the data may be undermined if physicians do not believe their raters capable of the assessments being made. 5, 8 Nonetheless, in most settings, it is impractical to develop specialty, subspecialty, or clinic-specific instruments that are psychometrically sound and feasible. It thus becomes important to assess whether a single generic peer instrument can be used across specialties to assess competencies.
The main purpose of the present study was to determine whether a common 36-item peer assessment instrument provides a reliable and valid assessment of competencies across the three specialties of internal medicine (IM), pediatrics, and psychiatry. The study addressed the following questions for each of the three specialty groups: (1) What is the reliability of the instrument and its scales/ factors? (2) What are the generalizability coefficients (Ep 2 )? (3) Which factors and how many factors could be identified? (4) What is the relative variance accounted for by each factor as well as their coherence and theoretical interpretability? (5) How do the factor structures compare across specialty groups? (6) Is the instrument sensitive to the differences and similarities inherent in the practice of each specialty?
Method
The peer instrument studied is one component of the College of Physicians and Surgeons of Alberta, Physician Achievement Program (CPSA-PAR) begun in 1996 1, 2, 12 in which medical colleagues, co-workers, and patients provide assessments of physicians in practice. The goal was to provide feedback to physicians about six broad categories of performance-medical knowledge and skills, attitudes and behavior, professional responsibilities, practice improvement activities, administrative skills, and personal health. 1 Instruments had been developed and tested for family physicians 1, 12 and surgeons 2, 12 but not for pediatric, IM, or psychiatry specialists. A working group was recruited to develop a set of instruments for these physicians that would be similar to previously developed instruments that had been found to be reliable and valid. 1, 2, 8 The instruments were to contain some new items to reflect contemporary ideas about physician competence 3, 9, 10 and include the context of a referral practice, professional development, and the quality improvement/safety concerns of those specialties. The preference was to use the same instrument for all three specialty groups. After the working group determined the items for inclusion on the instruments, copies of the instruments were sent to all specialists in IM, pediatrics, and psychiatry for review and feedback. The working group made adjustments to the instruments based on this feedback. The final instrument (Table 1) consisted of 36 items. Raters were asked to use a five-point rating scale (1 ϭ among the worst to 5 ϭ among the best) to assess the physician. The raters had the option indicating they were unable to assess their peer on items.
Data from a sample of 304 specialty physicians (n ϭ 101 psychiatrists, n ϭ 100 pediatricians, n ϭ 103 IM specialists), recruited by the CPSA-PAR Program, were used to assess the medical colleague instrument. All specialists in the study sample had been in practice a minimum of five years. Each participating specialist was responsible for identifying eight medical colleagues who could answer the questions on the survey on their behalf. Recognizing the diversity of practices, the colleagues could be any combination of peer, referring, or referral physicians. To assess whether the peer instrument could provide a valid and reliable assessment of competencies across specialties, a number of statistical analyses were performed using the data for each specialty group. Internal consistency reliability was assessed using the Cronbach's alpha coefficient for each of the physician groups and for each of the scales/factors for each physician group. A generalizability analysis was done to determine the generalizability coefficient (Ep 2 ). The latter analysis is required to ensure there are sufficient numbers of items and raters to reach at least (Ep 2 ϭ .70). 1, 5, 8 Too low an Ep 2 suggests the need for modifications to the measurement procedure, as this assessment can determine the sources of measurement error as well as the number of items and observers required to obtain a desired level of generalizability.
Factor analyses were done to identify the underlying common set of variables for each specialty. Exploratory factor analysis allows one to determine which items belong together (i.e., are a "factor"), the patterns of order of items within the factor, and the commonalities and differences for each of the three specialty groups. This type of analysis is used to investigate common but unobserved sources of influence in a collection of variables. Its empirical basis is the observation that variables from a carefully chosen domain are often intercorrelated. Thus, it is natural to hypothesize that the variables all reflect a more fundamental influence that contributes to individual differences on each measure. 13, 14 Factor analysis, in this study, was used to decompose the variability of items into two parts: one part attributable to a factor and shared with other items, and a second part that is specific to that item but unrelated to other factors.
Using individual-physician data as the unit of analysis, the 36 items were intercorrelated using Pearson product-moment correlations. The correlation matrix was then decomposed into principle components and these were subsequently rotated to the normalized varimax criterion. This principal component extraction with varimax rotation was employed to determine the factor structure of the instrument for each specialty and the appropriateness of the items for assessing those factors. Items were considered to be part of a factor if their primary loading was on that factor. The number of factors to be extracted was based partly on the Kaiser rule (i.e., eigenvalues Ͼ 1.0) and results from our previous research.
1,2 With three specialty groups, a comparison of factors by specialty group would allow us to identify group differences as well as similarities, even though the same instrument was used. Thus factor analysis would allow us to identify the factors and numbers of factors for each specialty group, describe the relative variance accounted for by each factor, their coherence and theoretical interpretability, compare factors across specialty groups and determine whether the instrument was sensitive to differences and similarities in the practice of the different groups.
The study received approval from the Conjoint Health Research Ethics Board of the University of Calgary.
Results
A total of 2,306 peer surveys out of a possible 2,432 (94.8%) were completed for the 304 participants in the study. The 101 psychiatrists provided a mean of 7.56 surveys (range of 5-8) for a total of 764 (94.6%) surveys. The 100 pediatricians provided a mean of 7.64 surveys (minimum of 5 and maximum of 8) for a total of 764 (95.5%) surveys. The 103 IM specialists provided a mean of 7.64 surveys (minimum of 6 and maximum of 8) for a total of 778 (94.4%) surveys.
The generalizability coefficient (Ep 2 ) was calculated using the entire sample of physicians as well as for each specialty group. The two facets used in this analysis were raters and items on the instrument. The mean number of peer assessors across all physicians was 7.6 producing an Ep 2 of .83 (for pediatricians Ep 2 ϭ .78; for psychiatrists Ep 2 ϭ .81; and for IM specialists Ep 2 ϭ .82). The factor analysis for psychiatrists showed that four eigenvalues were greater than one (21.4, 1.5, 1.3, 1.2). Nearly 70% of the variance (66.86%) was "accounted for" by this solution. The varimax rotation converged in 12 iterations. Factor 1 (communication skills) accounted for 56.2% of the total variance, Factor 2 (patient management) for 3.9%, Factor 3 (clinical assessment) for 3.5%, and Factor 4 (professional development) for 3.2%. For pediatricians, four eigenvalues were greater than one (21.3, 1.6, 1.4, 1.3) and accounted for 67.6% of the variance. The varimax rotation converged in eight iterations. Factor 1 (patient management) accounted for 56.0% of the total variance, Factor 2 (clinical assessment) for 4.3%, Factor 3 (professional development) for 3.8%, and Factor 4 (communication) for 3.5%. For IM, four eigenvalues were greater than one (24.0, 1.6, 1.2, and 1.0). This accounted for 73.4% of the variance. Factor 1 (patient management) accounted for 63.2% of the total variance, Factor 2 (clinical assessment) for 4.3%, Factor 3 (professional development) for 3.2%, and Factor 4 (communication) for 2.7%. See Table 1 . A Cronbach's alpha coefficient was completed to assess reliability for each specialty and each factor. For psychiatrists, the Cronbach's alpha coefficient was .98 with an average standard error of measurement (SEM) of .17. For pediatricians, the Cronbach's alpha coefficient was .98 and the SEM was .18. For IM specialists, the Cronbach's alpha coefficient was .99 and the SEM was .09. For the factors for each specialty, the Cronbach's alpha was Ͼ.90 (see Table 1 ).
The items that aligned with each of the factors for all specialty groups were similar. Patient management encompassed those aspects of specialist practice in which the physician provides consulting expertise for the patient's care, manages resources, and overall care coordination. Clinical assessment encompassed items like selecting and using diagnostic information in treatment choice. The professional development factor included involvement with professional development, contributing to quality improvement programs, and facilitating learning for others. The communication factor included verbal communication with medical colleagues, other health professionals, and patients.
Discussion
The response rate is extremely high and consistently high for all three groups. This is due in large part to the fact that the CPSA-PAR program in Alberta is mandatory. The Cronbach's analyses for all groups provide evidence for high internal consistency reliability. The average standard error of measurement ranged from .09 to .18, showing that the instruments had good distributional and psychometric properties for item discrimination (i.e., discerning between different physicians). These results were consistent with our previous studies of family physicians and surgeons. 1, 2 We achieved a high Ep 2 Ͼ .80 with between seven and eight raters per physician. This confirms the appropriateness of using fewer raters but more items on the instrument and contrasts with the instruments used by the American Board of Internal Medicine, which uses fewer items but requires more raters. 4 -6 In Alberta, the CPSA's goal in assessing physicians was to provide quality improvement data on a full range of competencies. 1 There are advantages in a province with limited numbers of total physicians to reduce the number of times each physician may be called upon to assess his or her colleagues while maximizing the practice information (i.e., items of data) provided to each physician who is assessed.
The factor analyses revealed the same four factors for all three physician-specialty groups: patient management, clinical assessment, professional development, and communication. While these groupings are similar for all three groups, they reveal some important differences. The pattern of importance of the factors (amount of variance accounted for and cohesiveness) was the same for pediatricians and IM specialists but different for psychiatrists. For IM specialists and pediatricians, patient management was the most important factor while communication was the most important factor for psychiatrists. This was followed by patient management skills for psychiatrists. These differences likely reflect the differences in practices among the three physician groups. Effective communication is generally considered to be the foundation of psychiatry [15] [16] [17] and its "daily business." Psychiatry values communication skills above all else as these are central to diagnosis and assessment as well as therapy. 17 A psychiatrists' ability to communicate will determine his/her effectiveness in eliciting information and establishing and carrying outpatient care interventions related to the patient's mental health problems over relatively long periods. Conversely, the nature of Canadian IM and pediatric referral practice is often based on managing urgent requests from physician colleagues, using on his or her diagnostic skills and information to establish a protocol for the patient, stabilize the patient, and return the patient to the family physician for ongoing care. These findings related to similarities and differences in factors provide both convergent and divergent evidence for the validity of peer assessments in the present study.
In conclusion, our results indicate that the instrument is appropriate for use across the three specialties. The tools are sensitive to the differences inherent in the practice of psychiatry and emphasize the key components of the specialized consultative nature of IM, pediatrics, and psychiatry. The psychometric quality of the instruments is high. Furthermore, while these tools were developed for use in a Canadian context, they may be useful in other jurisdictions. The family physician instruments have been used in a pilot project in Nova Scotia. 7 Medical organizations in Germany, New Zealand, Malaysia, France, and California have all indicated their desire or intention to use the instruments (personal communication) developed by the CPSA-PAR program.
